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Many individuals with early psychosis experience impair-
ments in social and occupational function. Identification 
of modifiable predictors of function such as cognitive per-
formance has the potential to inform effective treatments. 
Our aim was to estimate the strength of the relationship be-
tween psychosocial function in early psychosis and different 
domains of cognitive and social cognitive performance. 
We conducted a systematic review and meta-analysis of 
peer-reviewed, cross-sectional, and longitudinal studies 
examining cognitive predictors of psychosocial func-
tion. Literature searches were conducted in PsycINFO, 
PubMed, and reference lists of relevant articles to identify 
studies for inclusion. Of the 2565 identified, 46 studies com-
prising 3767 participants met inclusion criteria. Separate 
meta-analyses were conducted for 9 cognitive domains. 
Pearson correlation values between cognitive variables and 
function were extracted. All cognitive domains were related 
to psychosocial function both cross-sectionally and longi-
tudinally. Importantly, these associations remained signifi-
cant even after the effects of symptom severity, duration of 
untreated psychosis, and length of illness were accounted 
for. Overall, general cognitive ability and social cognition 
were most strongly associated with both concurrent and 
long-term function. Associations demonstrated medium ef-
fect sizes. These findings suggest that treatments targeting 
cognitive deficits, in particular those focusing on social cog-
nition, are likely to be important for improving functional 
outcomes in early psychosis.
Key words:  schizophrenia/early psychosis/ 
cognition/social function/occupational function
Introduction
Psychosocial function describes social and occupational 
functioning related to mental health that can affect an 
individual’s ability to participate fully in life.1,2 According 
to the World Health Organisation (WHO),3 psychosis is 
ranked as a top 5 leading cause of disability for 18- to 
30-year-olds. The combination of early-onset and unem-
ployment results in psychosis having a significant social 
and economic cost.4–8 While antipsychotic treatment is 
effective for ameliorating clinical symptoms, it has little 
impact on psychosocial function.9 As a consequence, suc-
cessfully addressing functional recovery in psychosis has 
become a clinical and research focus.
Cognitive deficits are a potential predictor of psycho-
social function.10–12 These deficits are present well before 
the onset of psychosis, increase following a first episode 
of psychosis,13–15 and remain impaired during the chronic 
stage of illness.16,17 While the significance of cognitive 
deficits is now widely accepted in chronic stage schizo-
phrenia, its role in early psychosis is uncertain. Early 
Intervention in Psychosis (EIP) services attempt to im-
prove function in a number of ways, including by reducing 
duration of untreated illness and symptom severity, but 
usually without directly targeting cognition. Whether the 
importance of cognition in determining recovery is being 
underestimated as a result, or whether it has predictive 
validity once symptomatology and illness duration is ac-
counted for, is unclear. Other questions about the role of 
cognitive function in predicting psychosocial function 
include whether some individual cognitive domains (eg, 
social cognition) are better predictors than more global 
measures.
The aim of this review was to systematically evaluate 
current evidence that cognitive performance predicts psy-
chosocial function in early psychosis, based on cross-sec-
tional and longitudinal data. Among the general and 
specific cognitive domains to be included, we specifically 
sought to quantify the association between social cog-
nition and psychosocial function. Moreover, we aimed 
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explain variation in function once other aspects of clin-
ical presentation are accounted for.
Methods
Study Selection
Cross-sectional and longitudinal studies examining cogni-
tive predictors of psychosocial function were considered 
for inclusion. Domains of cognition included were as 
follows: attention, executive function, processing speed, 
social cognition, verbal fluency, verbal memory, visual 
memory, working memory, and general cognitive ability 
(composite scores and IQ scores). Cognitive domains 
were broadly based on the Measurement and Treatment 
Research to Improve Cognition in Schizophrenia 
(MATRICS) Committee domains,18 and on those most 
commonly evaluated in the literature (of note, the term 
“executive function” was replaced by “reasoning and 
problem solving” in the MATRICS battery and so both 
terms were included in our search strategy below). Only 
early psychosis samples (<5 years illness duration, affec-
tive, and non-affective psychosis) were considered. The 
term “early psychosis” rather than “first episode psy-
chosis” was used due to difficulty in determining whether 
studies included true first-episode samples. Studies were 
considered if  well-established measures of cognitive func-
tion were used. Measures of psychosocial function in-
cluded: (1) Standardized measures of global function (eg, 
Global Assessment of Function [GAF]); (2) Standardized 
measures of Quality of Life (eg, WHO Quality of Life 
[WHOQoL]); (3) Individual definitions of function cov-
ering areas such as occupational function, educational 
function, or relationships.
Search Strategy
An electronic search was conducted using PubMed and 
PsycINFO. The following relevant keywords were used as 
search terms: (“first episode psychosis” OR “first episode 
schizophrenia” OR “recent onset psychosis” OR “recent 
onset schizophrenia” OR “early psychosis” OR “early 
schizophrenia”) AND (“cognition” OR “neurocog*” 
OR “neuropsych*” OR “cognitive function” OR “IQ” 
OR “memory” OR “attention” OR “executive function” 
OR “reasoning” OR “problem-solving” OR “learning” 
OR “verbal fluency” OR “processing speed” OR “social 
cog*” OR “emotion perception” OR “affect perception” 
OR “emotion recognition” OR “Theory of Mind” OR 
“ToM” OR “mentalising” OR “social knowledge” OR 
“social perception” OR “social judgment”) AND (“social 
function*” OR “social outcome*” OR “global function*” 
OR “global outcome*” OR “community function*” OR 
“community outcome*” OR “occupational function*” 
OR “occupational outcome*” OR “work function*” OR 
“work outcome*” OR “vocational function*” OR “vo-
cational outcome*” OR “recovery” OR “quality of life” 
OR “employment” OR “global assessment of function” 
OR “social and occupational functioning assessment 
scale” OR “functioning scale” OR “disability”). The 
keywords were searched in titles, abstracts, and indexed 
terms. Searches were limited to original articles written 
in English and published in peer-reviewed journals from 
January 2000 to March 2020. Additional articles were 
identified by hand-searching the references of retrieved 
articles and reviews.
Data Extraction
Data were extracted on all cognitive variables for each 
study. Relevant data extracted also included study and 
participant characteristics (follow-up length, age, percent 
male, diagnoses, medication use, illness duration), cog-
nitive measures, and functional measures. Discrepancies 
were resolved by consensus (M.C., G.D., and L.H.).
Quality Assessment
A quality evaluation scale was used to rate each study 
on the following: (1) Quality of sample description 
(diagnosis based on clinical diagnostic manuals), (2) 
Description of sample size calculations and/or power 
analysis, (3) Use of well-established measures of psy-
chosocial function, (4) Provision of variability estimates 
(standard error, standard deviation, or confidence inter-
vals), (5) Assessment of collinearity/multiple testing 
correction analysis, and (6) Modelling of possible con-
founding variables. Each item scored 1 point if  the crite-
rion was met, and the overall quality score was calculated 
by summing items.
Data Analysis
Pooled correlations (Pearson’s r) were estimated with 
Comprehensive Meta- Analysis Software (CMA), Version 
3.19 Samples with a probable degree of overlap were ex-
cluded based on sample size: estimates from smaller 
sample sizes were excluded. Fisher’s r-to-z conversion 
was used for variance stabilization and normalization.20 
Due to the considerable variability in adjustment for po-
tential confounders across studies, unadjusted effect sizes 
were used. All effect sizes were transformed to r scale; 
where regression results were reported using beta coef-
ficients, the transformation proposed by Peterson and 
Brown21 was used to derive an estimate to r. Where the 
t statistic was reported, the transformation proposed by 
Borenstein et al.20 was used. Odds ratios were converted 
to r in CMA for a small number of studies. Effect sizes 
were pooled using random-effects models.20
Meta-regression Analyses
Meta-regression analyses were conducted using posi-
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untreated psychosis (DUP) in weeks, and illness duration 
in months as covariates to identify potential influences 
of these variables on the effect sizes for the associations 
between cognition and psychosocial function. Where 
the Scale for the Assessment of Positive and Negative 
Symptoms (SAPS & SANS) were used, these were con-
verted to Positive and Negative Syndrome Scale (PANSS) 
scores using an established method.22 Meta-regressions 
were carried out on studies that provided these relevant 
covariate scores. Due to the limited number of studies 
available, we were unable to run separate meta-regressions 
for individual cognitive domains. Studies were also com-
pared based on mixed samples of both affective and 
non-affective psychoses vs samples of or non-affective 
psychosis only.
Heterogeneity and Publication Bias
Heterogeneity was assessed via the Q statistic and the 
I2 statistics. The Q statistic measures the dispersion of 
all effect sizes about the mean effect size, the I2 statistic 
measures the ratio of true variance to total variance.20 
Where significant heterogeneity was detected, and where 
possible, separate analyses for different domains of func-
tioning were performed to compare effect sizes based 
on type of outcome measure: (1) global function, (2) 
quality of life, (3) occupational function. Publication 




The electronic search initially identified 2565 rele-
vant publications. A  further 11 studies were identi-
fied through a review of  the reference lists. Of  these, 
46 studies involving 3767 patients were included in our 
analysis. A PRISMA flow diagram detailing the inclu-
sion decisions is presented in figure 1. Characteristics 
of  the included studies are presented in supplementary 
table  1. Over half  of  these studies (N  =  32) included 
non-affective psychosis patients only. A  wide variety 
of  functioning measures were used across studies. 
Twenty-six studies included measures of  global func-
tion, 9 studies included measures of  disability, 5 studies 
included measures of  quality of  life, 5 studies included 
measures of  individual function (employment, work, 
and interpersonal relations) and 1 study included a 
measure of  functional capacity.
Fifteen studies examined cross-sectional associations 
or short-term longitudinal associations (<1-year fol-
low-up),24–38 20 studies examined longitudinal associ-
ations (>1-year follow-up),39–58 while a further 11 studies 
provided both cross-sectional and longitudinal data.59–69 
Follow-up periods ranged from 6  months to 15  years; 
6 included follow-ups of less than 1  year, 15 included 
follow-ups of 1 year, 11 included follow-ups of 2–5 years, 
2 included follow-ups of 5–10  years, and 3 included 
follow-ups of >10 years. Participants’ mean age ranged 
from 18.7 to 30.5  years (mean  =  24.67, SD  =  4.60). 
Mean percentage of male participants across studies was 
65.15%.
Methodological Quality
The quality of studies was assessed using a quality eval-
uation scale. The scores ranged from 2 to 5 points (out 
of 6)  (supplementary table  2). Most studies confirmed 
diagnosis using clinical diagnostic manuals (Diagnostic 
and Statistical Manual of Mental Disorders (DSM-IV)/ 
International Classification of Diseases (ICD-10)). Only 
2 studies reported performing sample size calculations 
and/or power analysis and 7 studies used a sample size 
of less than 30 patients, thus limiting the generalisability 
of findings. Other methodological issues included not 
describing length of illness, not providing estimates of 
variability, and not providing assessment of collinearity. 
In addition, important potential confounding variables 
were often not included as covariates.
Cognitive Predictors of Function
Summary statistics were extracted for cross-sectional and 
longitudinal studies separately to avoid sample overlap 
and to allow for the inclusion of a greater number of 
studies in each analysis, as presented in table 1. All cogni-
tive domains were found to be significantly positively as-
sociated with psychosocial function both cross-sectionally 
and longitudinally. Medium effect sizes were identified, 
ranging from 0.21 to 0.43. General cognitive ability and 
social cognition emerged as the strongest predictors of 
function. Overall, the associations between cognitive 
domains and psychosocial function were relatively con-
sistent across time. Forest plots of the cross-sectional and 
longitudinal associations between cognitive domains and 
function are presented in figures 2–4. Accurate compari-
sons across different domains of functioning could not 
be performed due to the insufficient number of studies. In 
general, effect sizes were similar when compared across 
domains of functioning (global function vs quality of life 
vs occupational function) (supplementary figures 1–3).
General Cognitive Ability. Thirteen studies evaluated 
the cross-sectional association between general cogni-
tive ability and function, of which 10 found a signifi-
cant positive association. Associations were observed 
across measure of IQ and composite cognitive scores. 
Of 13 studies reviewed, pooled data was available for 12 
of these. Results of meta-analysis indicated a significant 
positive association between general cognitive ability and 
function (r = .368, 95% CI [0.287–0.444], P < .001).
Twenty-one studies evaluated the longitudinal associ-
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these, 10 found a significant positive association. Data 
was pooled from 13 studies, based on which a significant 
positive association was found between general cognitive 
ability and function (r = .340, 95% CI [0.253–0.422], P < 
.001).
Social Cognition. Twelve studies evaluated the 
cross-sectional association between social cognition 
and function. Of  these 12 studies, 10 found a signifi-
cant positive association. Associations were observed 
across multiple measures including emotion recog-
nition, Theory of  Mind, social perception, and emo-
tional intelligence. Measures of  social cognition used 
included the Hinting task, Faux Pas Test, False Belief  
Task, Emotion Recognition Task, Facial Emotion 
Identification Test, Social Cue Recognition Task, 
Mayer-Salovey-Caruso Emotional Intelligence Test, 
and TASIT Part III: Social Inference—Enriched. Data 










.368 <.001 .340 <.001
Social cognition .362 <.001 .430 <.001
Processing speed .307 <.001 .300 <.001
Verbal memory .239 .002 .263 <.001
Visual memory .346 <.001 .222 <.001
Working memory .329 <.001 .258 .003
Attention .260 .015 .283 <.001
Executive function .248 <.001 .254 <.001
Verbal fluency .219 .001 .205 <.001
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Fig. 2. Forest plots of summary correlations for general cognitive ability, processing speed and social cognition.
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was pooled from 9 of  these studies, based on which a 
significant positive association was observed between 
social cognition and level of  function (r = .362, 95% CI 
[0.249–0.466], P < .001).
Eight studies evaluated the longitudinal association 
between social cognition and psychosocial function, of 
which 5 found a significant positive association. Data 
was pooled from just 3 studies due to limited availa-
bility of  effect sizes, based on which a significant posi-
tive association between social cognition and function 
was observed (r  =  .430, 95% CI [0.286–0.555], P < 
.001).
Processing Speed. Thirteen studies examined the 
cross-sectional association between processing speed 
and function, of  which 9 found a significant positive 
association. Associations were observed across mul-
tiple measures including Digit Symbol Coding, Trail 
Making Test-A (TMT-A), and STROOP task. Data 
was pooled for 9 studies, based on which a significant 
positive association was observed between processing 
speed and function (r = .307, 95% CI [0.207–0.400], P 
< .001).
Twenty-one studies examined the longitudinal associa-
tion between processing speed and function, of which 11 
found a significant positive association. Data was pooled 
for 10 studies, based on which a significant positive asso-
ciation was observed between processing speed and func-
tion (r = .300, 95% CI [0.183–0.408], P < .001).
Verbal Memory. Fourteen studies examined the 
cross-sectional association between verbal memory and 
function, of which 5 found a significant positive as-
sociation. Associations were observed across multiple 
measures including California Verbal Learning Test, 
Rey Auditory Verbal Memory Test, Logical Memory 
(Wechsler Memory Scale; WMS), and Hopkin’s Verbal 
Learning Test. Data was pooled for 8 studies, based on 
which a significant positive association was observed be-
tween verbal memory and function (r  =  .239, 95% CI 
[0.091–0.377], P = .002).
Twenty-three studies examined the longitudinal associ-
ation between verbal memory and function, of which 6 
found a significant positive association. Data was pooled 
for 7 studies, based on which a significant positive associ-
ation was observed between verbal memory and function 
(r = .263, 95% CI [0.128–0.389], P < .001).
Visual Memory
Ten studies examined the cross-sectional association be-
tween visual memory and function, of which 6 found a 
significant positive association. Associations were ob-
served across multiple measures including the Rey–
Osterrieth Complex Figure Test, Design Reproduction 
(WMS), Brief  Visuospatial Memory Task, and Paired 
Associates Learning (Cambridge Neuropsychological 
Test Automated Battery; CANTAB). Data was pooled 
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for 7 studies, based on which a significant positive associ-
ation was observed between visual memory and function 
(r = .346, 95% CI [0.276–0.412], P < .001).
Seventeen studies examined the longitudinal associ-
ation between visual memory and function, of which 7 
found a significant positive association. Data was pooled 
for 6 studies, based on which a significant positive associ-
ation was observed between visual memory and function 
(r = .222, 95% CI [0.137–0.304], P < .001).
Working Memory. Eleven studies examined the cross-sec-
tional association between working memory and func-
tion, of which 6 found a significant positive association. 
Association were observed across multiple measures in-
cluding Digit Span, Spatial Span, and Letter Number 
Sequencing. Data was pooled for 8 studies, based on 
which a significant positive association was observed be-
tween working memory and function (r = .329, 95% CI 
[0.179–0.465], P < .001).
Nineteen studies examined the longitudinal associa-
tion between working memory and function, of which 7 
found a significant positive association. Data was pooled 
for 8 studies, based on which a significant positive associ-
ation was observed between working memory and func-
tion (r = .258, 95% CI [0.091–0.411], P = .003).
Attention. Eleven studies evaluated the cross-sectional 
association between attention and function, of which 
4 found a significant positive association. Associations 
were observed across multiple measures including the 
Continuous Performance Task, Brief  Test of Attention, 
and Cancellation Task. Data was pooled for 6 studies, 
based on which a significant positive association was ob-
served between attention and function (r = .260, 95% CI 
[0.052–0.448], P < .001).
Nineteen studies examined the longitudinal associa-
tion between attention and function, of which 9 found 
a significant positive association. Data was pooled for 9 
studies, based on which a significant positive association 
was observed between attention and function (r = .283, 
95% CI [0.142–0.413], P < .001).
Executive Function. Fourteen studies examined the 
cross-sectional association between executive function 
and psychosocial function, of which 7 found a significant 
positive association. Associations were found across a 
range of measures including the Wisconsin Card Sorting 
Test, TMT– B, Neuropsychological Assessment Battery 
(NAB) Mazes, NAB Reason and Problem Solving, and 
Tower of London Test. Data was pooled for 9 studies, 
based on which a significant positive association was ob-
served between executive function and psychosocial func-
tion (r = .248, 95% CI [0.171–0.322], P < .001).
Twenty-four studies examined the longitudinal associ-
ation between executive function and psychosocial func-
tion, of which 7 found a significant positive association. 
Data was pooled for 10 studies, based on which a signifi-
cant positive association was observed between executive 
function and psychosocial function (r  =  .254, 95% CI 
[0.133–0.368], P < .001).
Verbal Fluency. Four studies examined the cross-sec-
tional association between verbal fluency and function, 
of which only 1 found a significant association. Data was 
pooled from just 3 studies due to limited availability of 
effect sizes, there was a significant positive association 
between verbal fluency and function (r =  .219, 95% CI 
[0.089–0.342], P = .001).
15 studies evaluated the longitudinal association be-
tween verbal fluency and function, of which 4 found a 
significant association. Data was pooled for 8 studies, 
based on which a significant positive association was 
observed between verbal fluency and function (r = .205, 
95% CI [0.121–0.285], P < .001).
Meta-Regression Analyses
No significant effect was observed for positive (coeffi-
cient  =  0.0088, 95% CI [−0.0027  – 0.0203], P  =  .1339, 
r2  =  .12) or negative (coefficient  =  0.0058, 95% CI 
[−0.0168 – 0.0283], P = .6157, r2 = −.07) symptom scores 
when included as covariates. Similarly, no significant ef-
fects were observed for DUP (coefficient = 0.0007, 95% CI 
[−0.0046 – 0.0061], P = .7933, r2 = −0.09) or duration of 
illness (coefficient = −0.0007, 95% CI [−0.0055 – 0.0042], 
P = .7883, r2 = −.09). When studies were grouped based 
on duration of illness, no notable differences in effect 
sizes were observed between studies that included sam-
ples with short-term (≤ 1 year) (r = .357, 95% CI [0.288 – 
0.423], P < .001), medium-term (1 – 4 years) (r =  .387, 
95% CI [0.254 – 0.505], P < .001), and long-term duration 
of illness (>4  years) (r  =  .376, 95% CI [0.128  – 0.580], 
P = .004).
When studies were compared based on diagnosis 
(non-affective vs mixed affective/non-affective samples), 
studies with non-affective psychosis only showed a larger 
effect size (r  =  .406, 95% CI [0.363  – 0.448], P < .001) 
than combined affective/non-affective studies (r =  .299, 
95% CI [0.224 – 0.370], P < .001). This was true for both 
general cognition (non-affective psychosis only: r =.393, 
95% CI [0.310–0.471], P < .001; affective/non-affective 
psychosis: r = .208, 95% CI [0.049 – 0.357], P = .011;) and 
social cognition (non-affective psychosis only: r =  .414, 
95% CI [0.329–0.492], P < .001]; affective/non-affective 
psychosis: r = .183, 95% CI [−0.063 – 0.408], P = .143).
Discussion
Summary of Findings
The evidence that cognitive performance was associ-
ated with concurrent and longitudinal psychosocial 
function was unequivocal. The amount of  variance 
explained by individual cognitive variables, although 
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the effects of  positive and negative symptoms, DUP 
and duration of  illness. Comparing studies of  non-
affective psychosis only to studies of  mixed affective 
and non-affective psychoses, the association between 
cognition and psychosocial function was stronger in 
the non-affective group. Finally, cognitive performance 
was an equally important predictor of  psychosocial 
function whether a person was diagnosed with psy-
chosis for 1 month, 1 year or 5 years. Collectively, these 
data highlight the importance of  cognitive performance 
for predicting psychosocial function in early psychosis, 
even after clinical variables were accounted for. Of 
those aspects of  cognition assessed, the strongest asso-
ciation was observed on measures of  social cognition, 
with evidence from longitudinal studies that this aspect 
of  cognition explained ~19% of  variation in psycho-
social function. This novel finding suggests that social 
cognition may represent a potential treatment target 
for those experiencing psychosocial function impair-
ments in early psychosis.
Limitations
Significant heterogeneity was noted for most cognitive do-
mains, likely reflecting variability in study characteristics, 
including sample size, duration of follow-up, diagnosis, 
and measures used. We were unable to distinguish be-
tween variance explained in social vs occupational func-
tioning because these were not typically distinguished in 
the studies reviewed. Significant variation in definitions 
of FEP was observed, with some studies reporting a 
duration of illness of up to 60  months. This meant we 
were unable to assess first-episode psychosis specifically, 
vs early psychosis more broadly. In terms of cognitive 
measurement, inconsistencies were also noted in relation 
to the measurement and conceptualization of some cog-
nitive domains such as executive function and attention. 
Finally, although the limited number of studies in each 
meta-analysis prevented us from properly testing publi-
cation bias, significant reporting bias was evident in the 
literature. Many studies did not provide non-significant 
data, suggesting caution when interpreting the generalis-
ability of these results.
Future Directions
Notwithstanding these limitations, our findings highlight 
important questions for future research. Given the me-
dium effect sizes observed, it would be useful to model 
the combined variance explained by interaction between 
demographic, clinical and cognitive variables, and to 
identify potential moderators or mediators in these asso-
ciations. Further understanding the dynamic relationship 
between cognition and other predictor variables over time 
will also be key in determining long-term function. To 
this end, comparison of predictors across different stages 
of illness (prodromal phase vs FEP vs chronic schizo-
phrenia) and over longer periods of time could provide 
novel insight.
Conclusions
This study provides narrative and meta-analytic evidence 
that cognitive variables are likely to represent predictors 
of function in early psychosis, with important clinical im-
plications. EIP services have sought to improve psychoso-
cial function in a number of ways, including by reducing 
DUP and symptom severity, but usually without a specific 
focus on cognition. While the reasons for this are often 
practical – involving challenges in assessment and treat-
ment - our results indicate that an important determinant 
of recovery is consequently being neglected. These data 
suggests that comprehensive assessment at an early stage 
of illness can help to identify individuals who are at in-
creased risk of long-term psychosocial disability associ-
ated with cognitive deficits. These findings also suggest the 
need to target cognitive aspects of disability, in addition to 
reducing clinical symptom severity. They further suggest 
that such cognitively focused interventions (eg, Cognitive 
Remediation Therapy; CRT) should specifically target so-
cial cognition as an important predictor of function. In 
addition to predicting function, recent evidence suggests 
that social cognition also predicts response to therapy.70 
Given the increased awareness of the importance of so-
cial and occupational rehabilitation for recovery, CRT has 
already begun to form one part of the multicomponent 
response aimed at improving level of function in some 
services. At the same time, CRT continues to be criticized 
as a labor intensive and hence expensive intervention, 
notwithstanding development of cost-effective online 
interventions (eg, Donohoe et al71). However, this study 
highlights the importance of providing such interventions 
as part of a multicomponent response where it might 
serve to potentiate the improvements associated with 
other recovery-oriented treatment components.
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